ZipfI has recently shown that fresh defibrinated blood and adenylic acid isolated from it have identical physiological properties, to the extent that both lower the blood pressure (largely as a result of vasodilation), stimulate the uterus and inhibit intestinal contractions. The effect on blood pressure is obtained also in animals under the influence of atropine and in rabbits anesthetized with ether, properties which (together with inhibition of the intestine) serve to distinguish adenosine derivatives from acetyl choline and histamine.
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Since the adenylic acid first isolated from muscle in 1927 by Embden and Zimmermann2 has proved to be a decomposition product of adenosine triphosphate, and not a natural constituent of this tissue, the question arises whether the same may not be true of blood. A portion of the organic acidsoluble phosphorus of blood has long been known to be readily hydrolyzed by acid,3 as is the case with two of the three phosphoric acid groups of adenosine triphosphate, but the only previous attempt to isolate this substance from blood4 has given no conclusive result.
In a preliminary note, Zipf5 speaks of having secured experimental evidence in support of his belief that the depressor substance of the blood comes into play in the vasodilatory mechanism operating in hyperemia caused by heat, inflammation, etc. This can be true only if some means is provided whereby the active substance may be liberated from the corpuscles, where it is normally confined, under the influence of conditions which give rise to vasodilation. The complete elucidation of the chemical aspects of this phenomenon-assuming Zipf's contention to be correct-can hardly be expected in the absence of precise information regarding the nature of the depressor substance as it exists in the circulating blood.
The method previously used in this laboratory6 for the separation of adenosine triphosphate from protein-free muscle filtrates consists in the successive precipitation of the compound with (1) mercuric acetate from 2 per cent acetic acid solution, and (2) calcium chloride and 4 volumes of alcohol. (For analysis the resulting acid calcium salt was converted to the acid silver salt by precipitation with silver nitrate from approximately 0.06 N nitric acid solution.) This procedure cannot be followed in the presence of any considerable amount of diphosphoglyceric acid, which is the principal organic phosphorus compound of the blood, for it BIOCHEMISTR Y: C. H. FISKE also is precipitated by both mercuric acetate and alcoholic calcium chloride. The separation from the glyceric acid ester can, however, be effected by means of the above reagents (mercuric acetate, silver nitrate and alcoholic calcium chloride) used in a different way. A brief outline of the method follows.
The blood is first treated with 4 volumes of ice-cold 10 per cent trichloroacetic acid to remove the protein. The protein precipitate is filtered off at O°, and the filtrate promptly neutralized with a saturated solution of sodium hydroxide. One-twentieth volume of 20 per cent mercuric acetate is added to the neutralized filtrate, and the precipitate is separated by centrifugation, washed with water and decomposed with hydrogen sulphide. Since hydrolysis occurring during the process of isolation not only diminishes the yield but also affects the composition of the final product, the entire operation is best conducted at a low temperature and with the least possible delay. The risk of decomposition during the manipulation of the mercury precipitate is comparatively slight, but in the steps to follow the material must unconditionally be maintained at a temperature of about 00 throughout the process.
The cold filtrate and washings from the mercuric sulphide precipitate are treated with one-tenth volume of ice-cold 5 N silver nitrate solution. The precipitate, centrifuged after half an hour and washed with ice-water as long as the washings remain clear, is decomposed with hydrogen sulphide. The silver precipitation is now repeated in the same manner, but this time the silver is removed in the presence of a limited amount of water, so that the filtrate and washings from the silver sulphide precipitate occupy a volume only about one-eighth that of the original blood.
For the final step, the acid calcium salt is precipitated by adding onetenth volume of 20 per cent calcium chloride (CaCI2.2H20) and 5 volumes of ice-cold absolute alcohol. On the following day the precipitate is filtered off with suction, washed with absolute alcohol and dried in vacuo as rapidly as possible.
An estimate of the amount of adenosine triphosphate actually present in the blood can be made by taking advantage of the fact that nucleotides are completely adsorbed from dilute aqueous solution by charcoal (norit). Charcoal also adsorbs nucleosides, as well as the free purine and pyrimidine bases,7 but apparently no other organic phosphorus compound is adsorbed from blood filtrates unless the norit is added in excess. For example, the amount of total organic phosphorus adsorbed from the neutralized protein-free filtrate prepared from one sample of rabbit blood was 6.79 mg. (per 100 cc. of blood), and of this 4.55 mg. could be hydrolyzed by heating for 15 minutes with N hydrochloric acid at 1000. The ratio of "hydrolyzable" to total organic phosphorus in the adsorbed material was consequently 67.0 per cent, a figure agreeing within the experimental error with the 66.7 per cent to be expected from the fact that two-thirds of the phosphorus in adenosine triphosphate is set free as o-phosphoric acid by this treatment. The yield of acid calcium salt from this sample of blood was 6.45 mg. per cent (in terms of phosphorus), a recovery of 95 per cent.
In its behavior with the various reagents mentioned, the product isolated from fresh rabbit blood is indistinguishable from adenosine triphosphate prepared from muscle. The composition of the acid silver salt from both sources is likewise identical (C0oH13N5013P3Ag3). More extensive comparisons have not been possible up to the present time, owing to the fact that the intact substance has been obtainable only by using blood drawn directly from the animal into ice-cold trichloroacetic acid. In the product isolated from rabbit blood which has been collected in this way, the atomic ratio of nitrogen to phosphorus is 5 to 3, and all the nitrogen (within the error of analysis) is in the form of adenine.
Isolation experiments conducted on a comparatively large scale with slaughter-house material do not give the same result. Thus, in one case, 0.5 gm. of acid calcium salt was obtained from a sample of protein-free filtrate representing 1 liter of pig blood, but although the blood was transported from the slaughter-house as rapidly as possible in cold weather, the nucleotide was partly hydrolyzed by the time it had reached the laboratory, and in addition 8 per cent of the adenine present in nucleotide combination had been deaminized to hypoxanthine. The corresponding hypoxanthine derivative cannot be separated from unaltered adenosine triphosphate by any method known at present.
